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ABSTRACT 
PURPOSE: To study the ultrasonographic measurement of the placental 
thickness in third trimester ante natal women and to correlate the placental 
thickness with gestational age of fetus. 
METHODS: 
Study design:  prospective cross-sectional study. 
Number of antenatal women to be studied: 100 
Inclusion criteria: third trimester antenatal women 
Exclusion criteria: Patients with diabetes mellitus, PIH, anemia, multiple 
pregnancy, congenital malformations of fetus, IUGR 
 Placental thickness was calculated at the level of the umbilical cord 
insertion. This dissertation studied the measurement of placental thickness 
and the mean placental thickness was correlated with gestational age from 
28 weeks to 40 weeks. 
RESULTS: It was observed that placental thickness gradually increases 
from 34.9mm at 28 weeks to 43.4mm at 40 weeks 
CONCLUSION: Placental thickness has a linear relationship with 
gestational age. Placental thickness has a linear relationship with other 
parameters [BPD, FL, AC] also. So placental thickness in millimetre can 
be an essential additional parameter for estimating gestational age along 
with other parameters especially during 28 weeks to 40 weeks. 
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INTRODUCTION 
Placenta is a materno-fetal organ which is essential for endocrine, 
immunological, excretory, respiratory and nutritional functions for the 
fetus. Placenta transfers the nutrients like glucose, waste products, 
oxygen, corbon-di- oxide between the maternal and fetal circulation. 
Placenta prevents the immunological attack from mother to the fetus. 
Placenta acts as a barrier for fetus by prohibiting microorganism transfer 
from mother circulation to fetal circulation24. Placenta develops at the site 
of implantation at fifth week of gestation. Normal placenta is 2.5 cm 
thickness and the weight is 500grams. 
  
Usually during ultrasound, placenta is evaluated by its position and 
morphological changes. Placenta is the reflection of the health of the 
fetus. Based on its morphological changes like abnormal shape, size and 
growth pattern we can detect antenatal complications like maternal 
gestational diabetes, intra uterine growth restriction, fetal hydrops. For 
assessing the placenta, placental size is the good ultra-sonographic 
parameter. For assessing the placental size, placental volume can be an 
accurate parameter. But the estimation of placental volume is very 
complicated. So, for assessing the placental size27, placental thickness is a 
good, clinically simple, easily measurable and useful parameter.  
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Abnormal placental thickness is a diagnostic factor for the 
pathological events of the fetus. So, placental thickness is one of the 
important factors for the management of high risk fetus28. Some authors 
described that placental thickness is one of the reliable parameter for 
estimating gestational age and they also studied that the measurement of 
placental thickness can identify the fetal and maternal pathology. 
 
Estimation of gestational age is very important because  
 During early pregnancy for doing invasive procedures like 
chorionic villi sampling and amniocentesis and serum screening 
tests 
 the knowledge of the gestational age can be used for the timing of 
the infection, toxin exposure to the fetus 
 knowledge of the gestational age can be used for the classification 
of the birth as preterm, term, post term. 
 To determine the fetal growth and development 
 Estimation of gestational age is also important because many 
women may not remember the last menstrual period. 
 LMP may be incorrect if the patients having Irregular 
menstruation, lactational amenorrhea and contraceptive use. So, the 
ultrasound is the most effective way for estimating gestational age. 
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In early pregnancy mean sac diameter, crown rump length 
are the parameters for calculating gestational age. crown rump 
length is the most accurate parameter for estimating gestational age 
during 7 weeks to 13 weeks of gestation. These parameters can’t be 
used in advanced pregnancy [kariki et al] 
 
 Davis et al told that the measurement of BPD, FL, AC, HC 
will be differ depending upon the race and sex. They studied that 
black foetuses had longer FL than white foetuses and male foetuses 
had longer BPD, FL, AC than female foetuses.  
 
Lubsky et al [2006] studied that foetuses in breech 
presentation had lower BPD. 
 
So, there is a need for a good reliable parameter for 
estimating gestational age. Measurement of placental thickness is a 
simple method for calculating gestational age. 
 
 The purpose of this study was to measure the placental 
thickness in third trimester of pregnancy and to assess the 
relationship between the placental thickness and gestational age 
and to assess the placental growth pattern in advancing pregnancy 
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AIM AND OBJECTIVES 
The aim of the study is to determine the normal range of the placental 
thickness in third trimester pregnancy and its correlation with gestational 
age amongst patients attending obstetrics out-patient department in 
Coimbatore medical college hospital. 
 
  
5 
 
REVIEW OF LITERATURE 
 
Placenta is a materno fetal organ, discoid shaped which transmits 
nutrients, oxygen, from mother to fetus. At term the normal placenta 
weighs 470g,22cm diameter which is round to oval shape and the middle 
thickness of 2.5 cm                                                                                                                    
The maternal surface of the placenta is divided into many portions 
named cotyledons which extend into the intervillous space. The fetal 
surface is the chorionic plate, in which the umbilical cord inserted in the 
centre. 
Placental embryogenesis 
At nine days of development of embryo, it divided into inner cell 
mass and trophoblast. As the embryo enlarges, maternal decidua basalis is 
invaded by trophoblast. After 12 days of conception, the 
syncytiotrophoblast is permeated by a system of intercommunicating 
channels called trophoblast lacunae. 
Placental Organisation 
The trophoblast lined channels form the intervillous space, and the 
solid cellular columns form the primary villous stalks. After 12 days of 
fertilization, extraembryonic mesoderm invades the solid trophoblast 
columns which form secondary villi. After angiogenesis begins, tertiary 
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villi is formed. After 17th day of conception, fetal blood vessels are 
functional, and the placental circulation began. When the embryo blood 
vessels connected to chorionic vessels the fetal placental circulation is 
completed. 
 
Figure 1: Opened chorionic sac with chorionic villi 
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Placental Development 
Chorionic villi with decidua basalis proliferated and forms chorion 
frondosum, which form the fetal part of placenta. Chorionic villi with 
decidua capsularis degenerated and form chorion leave 
During the development of placenta, the spiral artery modifications 
are done two types of trophoblast - interstitial trophoblast and 
endovascular trophoblast. Interstitial trophoblast surrounds the arteries. 
Endovascular trophoblast invades spiral artery lumen and migrates 
against arterial flow. 
Utero placental development proceeds to two stages. The first stage 
is before 12 weeks of pregnancy and consist of invasion and modification 
of spiral arteries between decidua and myometrium. The second stage is 
invasion of spiral arteries into the intra myometrial segments. 
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Figure 2: Placental development 
Placental growth  
Upto 12 weeks,the growth of the placenta is very rapid than the 
fetus. After 17th week, placenta and fetus growth are equal. In term 
placental weight is one sixth of fetal weight. 
                                           In maternal surface of placenta, numerous 
slightly elevated areas called cotyledons, they are 10 to 38 in number. 
The total number of cotyledons remains same throughout gestation 
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Figure 3: Placental growth 
Fetal and Maternal Blood circulation 
  Deoxygenated blood to the placenta passes through umbilical 
arteries. Umbilical vessels branch repeatedly and form capillary network 
in terminal villous branches .0xygenated blood returns from placenta to 
fetus via umbilical vein. 
 Maternal blood from basal plate to chorionic plate and enters the all 
micro villous space and then drain back through venous orifices and 
enters uterine veins. 
Functions of placenta 
Placenta is an endocrine organ which plays an important role in 
protecting the developing fetus. Placenta secretes a number hormones and 
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cytokines which help in fetal development. The functions of placenta are 
listed below 
 Immune bodies are transferred from mother to fetus by chorionic 
villi 
 Placenta transfer essential substances like oxygen, nutrients, water, 
electrolytes from mother to fetus 
 In earl months of pregnancy, glycogen is usually stored in placenta 
until liver and pancreas development for storing and utilising 
carbohydrate 
 Placenta produces many steroidal and protein hormones 
o Estrogens and progestrones 
o Human chorionic gonadotropin 
o Human placental lactogen 
o Chorionic adrenocorticotropin 
o Other products of proopiomelanocortin, parathyroid related 
protein, calcitonin, chorionic thyrotropin, growth hormone 
variant, relaxin , hypothalamic like releasing and inhibiting 
hormones, including gonadotropin releasing hormone 
[GnRH], corticotropin releasing hormone [CRH], 
somatostatin and growth hormone, inhibins, activins and 
atrial natriuretic peptide 
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Variation in placental morphology 
There are many types of variations in placental morphology which 
includes 
 bilobed placenta  
 succenturiate lobe 
 circumvallate placenta 
 circummarginate placenta 
 placenta membranacea 
 placenta fenestrata 
Bilobate placenta 
It is also called as bipartite placenta. In this type the cord inserts 
between two placental lobes either into intervening membranes or 
into a connecting chorionic bridge. 
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Figure 4: Bilobate placenta 
Succenturiate lobe 
It is an accessory lobe which develops in the membranes at a 
distance from the main placenta. If these vessels present in the 
cervix, to create vasa previa, they can lead to haemorrhage if torn. 
13 
 
 
Figure 5: Succenturiate lobe 
 
 
Figure 6: Succenturiate lobe 
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Placenta membranaeca 
In this type all membranes are covered with villi. This placentation 
may give rise to serious haemorrhage if it is associated with 
placenta previa or accrete. Ring shaped placenta which is one of 
type of placenta membranaeca, is associated with antepartum and 
postpartum haemorrhage and IUGR. 
 
Figure 7: Placenta membranaeca 
 
Circummarginate placenta 
In this type the chorionic plate does not go to the periphery of the 
placenta. So, the chorionic plate becomes smaller. The fibrin 
deposits and haemorrhages present between the overlying 
chorioamnion and placenta. 
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Circumvallate placenta 
Because of the double fold of chorion amnion in circum vallate 
placenta the peripheral chorion becomes thickened and opaque. 
Abruptio placenta and preterm birth may occur in circumvallate 
placenta 
 
 
 
Figure 8 :circummarginate and Circumvallate placenta 
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Figure 9: Circumvallate placenta 
 
Placenta fenestrata 
 The central portion of the placental disc will be missing. Only the 
villous tissue will be having the defect. 
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Figure 10: Placenta fenestrate 
 
Placental developmental abnormalities 
Developmental abnormalities of placenta are  
 Placenta previa 
 Spectrum of abnormal villous adherence 
 Abnormal cord insertion 
 Placental circulatory disturbances 
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Placenta previa 
If the placenta implanted in the lower uterine segment, either over or near 
to the internal cervical os that is called placenta previa 
Classification of placenta previa: 
o Low lying placenta 
o Marginal previa 
o Partial placenta previa 
o Complete Placenta previa 
Low lying placenta: 
When the placenta implanted in the lower uterine segment, the 
placental edge is within 2cm from the internal cervical os. 
Marginal previa: 
When the placenta implanted in the lower uterine segment, the 
placenta is at the edge of the internal cervical os. 
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Figure 11: Marginal placenta previa 
Partial placenta previa: 
If the placenta implanted in the lower uterine segment in which it 
partially covers the internal os it is called partial placenta previa 
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Figure 12: Partial placenta previa 
 
Complete placenta previa: 
If the placenta implanted in the lower uterine segment and it covers 
the internal cervical os completely it is called complete placenta 
previa 
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Figure 13: Complete placenta previa 
 
Spectrum of abnormal placental villous adherence 
Because of the partial or total absence of the decidua basalis, the placenta 
will be implanted abnormally with the myometrium.  
Classification of the abnormal placental villous adherence by the depth of 
the invasion of myometrium 
 Placenta accreta 
 Placenta increta 
 Placenta percreta 
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Placenta accreta: 
In this type the placental villi attached to the myometrium. 
80% of abnormal villi adherence are placenta accrete. If all lobules 
of placenta adherent with the myometrium it is called total placenta 
accreta. If a single lobule of placenta adherent with the 
myometrium it is called focal placenta accrete 
 
Figure 14: Placenta accreta 
 
Placenta increta: 
In this type the placental villi partially invade the 
myometrium.15% of abnormal villi adherence are placenta increta 
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Figure 15: Placenta increta 
 
Placenta percreta: 
In this type the placental villi completely invades the myometrium 
and beyond the serosa, 5% of abnormal villi adherence are placenta 
percreta. 
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Figure 16: Placenta percreta 
Abnormal cord insertion 
90% of the umbilical cords inserts in the centre of the placenta. 
Sometimes the cord inserts abnormally. 
 Marginal cord insertion 
 Velamentous cord insertion 
 
Marginal cord insertion [battledore placenta]: 
The umbilical cord inserts in the placental margin  
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Velamentous cord insertion: 
The umbilical cord inserts into the chorio amniotic membranes of 
the placenta. Vasa previa is one of the complications of the 
velamentous cord insertion. 
 
 
Figure 17: Velamentous Cord Insertion 
 
Placental circulatory disturbances 
There are two types of circulatory disturbances in the placenta. 
1. Circulatory disturbance in the maternal blood flow 
2. Circulatory disturbance in the fetal blood flow 
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Maternal circulatory disturbance: 
Following are the different types of maternal circulatory disturbances. 
o Subchorionic fibrin deposition - 
Because of the blood accumulate in the intervillous 
space, fibrin deposition occurs in the sub-chorionic area. 
o Perivillous fibrin deposition - 
In this type due to the stasis of blood around each villus, 
fibrin deposits around it 
o Infarction in maternal floor 
 In this type there is a thick fibrinoid layer in the basal 
plate of the placenta and leads to infarction. These are 
associated with preterm delivery. IUGR, still births and 
abortions 
o Intervillous thrombus 
  It is due to the accumulation of coagulated maternal blood in 
the intervillous area along with fetal blood 
o Hematoma 
 There are four types of hematomas in the maternal placental 
 site 
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a. Retro placental hematoma – hematoma present 
between the placenta and its adjacent decidua 
b. Marginal hematoma-hematoma present between the 
periphery of the placenta and chorion 
c. Sub chorial thrombosis[breus mole]- hematoma 
present under the chorionic plate 
d. Sub-amnionic hematoma-hematoma present between 
the amnion and chorionic plate 
Fetal circulatory disturbance: 
o Fetal thrombotic vasculopathy 
There is a thrombus in the villi, and the villi become infarct 
due to the obstruction in the blood supply of the villi 
o Subamnionic hematoma 
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Figure 18: Placental circulatory disturbances 
Placental tumors 
o Placental chorioangioma 
o Placental chorioangiomatosis 
o Placental site gestational trophoblastic tumour 
o Placental teratoma 
Placental chorioangioma 
It is a most common benign tumour of the placenta. In the 
ultrasound it appears as a well-defined, round hypoechoic lesion near the 
chorionic plate. If the tumour is more than 5 cm it can cause AV shunting 
of placenta and leads to fetal anemia, hydrops, preterm delivery, 
haemorrhage and IUGR 
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Figure 19: Placental chorioangioma 
 
Figure 19: Sonographic appearance of Placental chorioangioma 
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Placental chorioangiomatosis 
It is a rare condition. The complications of placental 
chorioangiomatosis are fetal hydrops, anemia, fetal cerebral emboli. 
Placental site trophoblastic tumour 
It is very rare tumour. Usually it presents after molar pregnancy, 
normal pregnancy, abortion.  
Placental teratoma 
  It is a rare benign tumour and not associated with any congenital 
anomalies with fetus. 
Placental Sonography 
Ultra sound is a simple and safe diagnostic tool for detecting 
placental localization and abnormalities. Latest improvements in the 
ultrasound, such as colour Doppler imaging, computerised sonography, 
tissue harmonic imaging and 3D ultrasound help in accurate placental 
evaluation and detecting placental abnormalities. 
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Sonographic anatomy of Placenta 
 
Figure 20: Sonographic anatomy of placenta 
 
Placental development can be identified earliest at 5 weeks of 
gestation by transvaginal ultrasound. In transabdominal sonography the 
placenta can be identified approximately at 8 weeks. The placenta 
consists of basal plate on the maternal side, chorionic plate on the fetal 
side and placental substances in-between the plates. 
o Basal plate - There is no specific echo pattern for the basal plate 
and it is sonolucent.  
o Chorionic plate - Due to the presence of adjacent amniotic fluid the 
chorionic plate is easily visible in distinct line of echoes. 
o Placental substances – Due to echoes from villus tree and blood in 
the inter-villus space, the placental substance is visible as a 
diffused granular echo texture. 
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Placenta appears uniform in echotexture and thickness between 8 to 20 
weeks. Placental calcification will begin after 20weeks. After 30 weeks of 
gestation, a venous plexus presents between basal plate and myometrium 
and they appear hypoechoic in ultrasound. 
Sonographic gradings of placenta 
Sonographic gradings are used for identifying the maturation of the 
placenta. 
 
Figure 21: Grading of placenta 
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GRADE0: The chorionic plate is uniform, well defined and smooth. The 
placental tissue and the basal plate are homogenous. Most commonly it is 
present in first trimester and early second trimester 
 
Figure 22:GRADE 0 PLACENTA 
 
GRADE1: The chorionic plate has subtle undulations. Placental tissue 
contains linear reflecting foci along with basal plate 
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Figure 23: GRADE 1 PLACENTA 
GRADE2: The chorionic plate has marked indentations and well defined 
small highly reflecting areas. Placental tissue contains random dispersed 
echoes. It is most common in second trimester and early third trimester 
 
Figure 24: GRADE 2 PLACENTA 
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GRADE3: The chorionic plate indentations reach the basal plate and 
contain very highly reflecting areas. The compartments of placental tissue 
have central free echoes. It is most common in more than 39 weeks 
 
Figure 25: GRADE 3 PLACENTA 
Positions of placenta 
FUNDUS: placenta located in fundus and extending anterior or posterior 
walls minimally 
ANTERIOR: placenta located anteriorly and extends into fundus or 
lateral walls minimally 
POSTERIOR: placenta located posteriorly and extends into fundus or 
lateral walls minimally 
LATERAL: placenta located laterally and extends anterior and posterior 
walls equally  
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Growth pattern of placenta 
Multiplication and branching of chorionic villi result in growth of the 
placenta. Placental thickness and placental volume can be estimated for 
the growth of the placenta. Placenta grows throughout the pregnancy, 
initial growth being much more rapid than that of the fetus [Hendricks 
CH et al].  
Placenta and fetal growth correlates mostly. Placenta having reached a 
size sufficient to meet its transfer function adequately grows little nearer 
term [Harold Fox et al]. 
 Ratio of fetal weight to placental weight increases towards term [Bonds 
TR et al] 
Berkowitz et al reported gradual decrease in placental size after 32 weeks 
until term. 
Grannum et al reported that placental thickness would increase linearly 
until 
33 weeks of pregnancy, after which there was gradual thinning 
Bleker et al reported that decrease of blood volume of intervillous spacer 
resulted in decrease in  placental volume towards term . They also 
reported that human placenta stops growing before the end of pregnancy 
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Jauniax et al also reported  after 30 weeks pacental volume growth rate 
will be reduced 
Placenta has influence on fetal growth. Placenta has good role for 
screening pregnancy complications. Abnormalities in placental growth 
may precede abnormalities in fetal growth (Anna et al., 2012) 
Placental thickness 
Karthikeyan et al concluded that placental thickness is a good predictor 
for estimating gestational age. Placental thickness should be measured 
during routine obstetric ultrasound. The maximum mean placental 
thickness in the first, second, and third trimester were 16.5mm, 23.78mm, 
35.81mm respectively9 
Mital P and Hooja N observed that placental thickness increased from 
first trimester to third trimester. Placental thickness and gestational age 
coincide from 22 weeks to 35 weeks. So, placental thickness is an 
essential parameter for estimating the gestational age10 
Ohagwu et al concluded that there was a fairly linear increase in placental 
thickness with gestational age. The maximum mean placental thickness of 
45.1 for 39 weeks of gestation. So, the placental thickness is an important 
accurate indicator for gestational age for singleton pregnancies in 
Nigerian women11 
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Elsafi Ahmed Abdalla Balla et al concluded that in 2nd & 3rd trimester, 
there is linear relationship between placental thickness and fetal growth 
parameters (FL, BPD & gestational age). Hence placenta can be used as 
important parameter for predicting fetal growth12 
Ravi and Prithvi concluded that placental thickness increases with 
gestational age from 11 weeks to 40 weeks and they found that placental 
thickness doesn’t depend on its location and fetal weight13 
Mumal nagawani et al [2014] measured placental thickness at the level of 
the umbilical cord insertion. They found that placental thickness 
gradually increases upto 38 weeks of gestation after that it will be 
decreased14 
Anna et al observed the placental thickness in second trimester and they 
found that posterior or fundal placenta thickness is more than anterior 
placenta. Posterior placenta >40mm and anterior placenta >33mm are 
considered as abnormal. So, they concluded that placental position also 
one of the factor for determining gestational age with placental 
thickness15 
Anupama Jain et al concluded that there is direct and linear relationship 
between placental thickness and gestational age. Placental thickness 
increases from 11 to 35 weeks after which it decreases. Placental 
thickness is an essential parameter for estimating gestational age. There is 
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no significant difference of placental thickness with advanced gestation 
based on implantation site 
Tiwari and Chandnani et al concluded that placental thickness is an 
important parameter for calculating gestational age especially in late 2nd 
trimester and early 3rd trimester. Placental thickness gradually increases 
from 11 to 39 weeks, 
Kk Agwuna et al concluded that placental thickness has a linear 
relationship with gestational age in second and third trimester. The mean 
placental thickness in second trimester is 23.3mm and in third trimester is 
36.1mm. So, they concluded that placental thickness can be used as a 
biometric parameter for estimating gestational age in both second and 
third trimester 
William K.Hoddick et al measured placental thickness and correlated 
with menstrual age. Placental thickness doesn’t go beyond 4cm at any 
stage of pregnancy. 
Betty M.Mathai et al calculated placental thickness at the level of 
insertion of umbilical cord at 24 to 39 weeks. They concluded that 
placental thickness is an accurate sonographic indicator in singleton 
pregnancies due to its linear correlation. It can be used as a good 
sonographic tool for the cases where LMP not known and finding patients 
developing IUGR 
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Small placenta 
The factors for small placenta are low pre-conceptional maternal weight 
gain, low pregnancy weight gain, due to the low maternal blood. Low 
maternal blood flow from uterus to placenta results in intra uterine 
growth restriction. Another factor for small placenta is the unevenly 
accelerated placental maturation due to chronic hypertension, 
preeclampsia, and few autosomal disorders 
Thin placenta 
Placental thickness less than 2.5cm at term is called as thin placenta. Thin 
placenta is associated with small for gestational age, pre- maturity, pre-
eclampsia, neonatal high haemoglobin, fetal malformations, intra uterine 
growth restriction. Other causes for placentomalacia are maternal high 
haemoglobin during pregnancy, chromosomal abnormalities, gestational 
hyper tension, maternal diabetes, intra uterine infections like CMV, HSV 
and chronic infections. 
Large placenta 
Large and thick placenta has associated with intra uterine infections, fetal 
hydrops [both immune and non-immune], and maternal diabetes mellitus. 
The placental thickness more than 4cm is called large thick placenta. The 
common causes of large placenta are congenital syphilis, inter villous 
thrombi, villous edema, maternal and fetal anemia, large blood clot under 
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the sub chorionic plate in placenta. Rare causes of large placenta are 
multiple placental chorioangiomas, congenital fetal nephrosis, congenital 
toxoplasmosis. 
Large thick placenta is usually associated with increased incidence of 
perinatal mortality and associated with fetal anomalies. 
  Villous edema must be recognised because it causes fetus hypoxic and 
neonatal respiratory distress, low APGAR scores, increased perinatal 
mortality, severe neurological abnormalities. The pathophysiology of 
villous edema is the disturbance of hydrostatic and colloidal osmotic 
pressure. Because of this disturbance, the umbilical venous pressure is 
increased and it leads to placental hypoxia. The placental hypoxia causes 
damage in capillaries and increased permeability of capillaries which 
leads to abnormal thickening of the placenta 
 Hydrops fetalis one of the cause of thick placenta can be detected in 
ultrasound. The important signs are fluid in serous cavity, 
polyhydramnios, thickened placenta, fetal skin edema more than 5 mm  
Ghosh et al measured placental thickness in ultrasound to detect 
pregnancies affected by homozygous alpha-thalassaemia-1. They 
measured the placental thickness by ultrasound at 10 to 21 weeks 
gestation. They concluded that selection of pregnancies at risk by 
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measurement of placental thickness will reduce the number of invasive 
diagnostic procedures.21 
Ichiro Miwa et al studied to evaluate the efficacy of an ultra-sonographic 
measurement of placental thickness and the correlation of a thick placenta 
with adverse perinatal outcome. They detected that perinatal morbidity 
and neonatal conditions were worse in cases with thick placenta rather 
than thin placenta. They concluded that measurement of placental 
thickness is a simple method to estimate placental size22. Thick placenta 
may be a useful predictor of adverse pregnancy outcomes.  
Jauniaux et al showed the incidence of unusual ultrasonographic placental 
findings in unselected obstetric population and studied the usefulness of 
simple measurements of placental size. This study was taken at 16 to 28 
weeks of gestation. The placental sonographic tests include placental 
thickness, circumference, volume, and morphological studies23 
Malathi et al classified the ultrasound placental images as normal 
placenta and placenta complicated by gestational diabetes. They studied 
there is a significant increase the placental thickness, area in case of 
gestational diabetes mellitus and in case of intra uterine growth restriction 
which can be suspected due to gestational diabetes mellutus24 
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Tonsong et al concluded that placental thickness is a useful tool for early 
detection of placental abnormalities like hydropic placenta secondary to 
haemoglobin bart’s disease 
If the thickened placenta has cysts there may be partial molar pregnancy, 
triploidy, placental mesenchymal dysplasia. 
Partial mole 
In case of partial mole fetal parts and edematous and enlarged villi are 
seen. 
 
Figure 26: Partial mole 
Placental mesenchymal dysplacia 
 
The placenta is thickened and multiple cystic vesicles are seen.it is a rare 
condition, 
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Figure 27: Placental mesenchymal dysplacia 
Gestational age 
Gestational age is the term usually calculated in pregnancy from last 
menstrual period. It is calculated in weeks.  
Methods of calculating gestational age 
 Gestational age is calculating directly from the last menstrual 
period 
 First trimester ultrasound from crown rump length and gestational 
sac 
 Second and third trimester biparietal diameter, femur length, 
abdominal circumference, head circumference 
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Gestational age from LMP 
Gestational age can be calculated from last menstrual period by Naegele’s 
rule. 
Naegele’s rule is for calculating expected date of delivery. Add one year 
and seven days and subtract three months to the first day of last menstrual 
period 
Crown rump length 
It is the length of the fetus from the head of the fetus to the bottom. 
Crown rump length is used for estimating gestational age in first 
trimester. It is the most accurate parameter for calculating gestational age. 
The accuracy is plus or minus 5 days for crown rump length in first 
trimester 
 
Figure 28: Measurement of CRL 
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Mean sac diameter 
Gestational age can be calculated by mean sac diameter even in 5 weeks 
of gestation by trans vaginal ultra sound. 
Mean sac diameter =hight+length+width/3 
The normal mean sac diameter in millimetre + 30 Days =gestational age  
 
Figure 29: Measurement of MSD 
Biparietal diameter 
Biparietal diameter is an important parameter for estimating gestational 
age and along with other parameters femur length, abdominal 
circumference and head circumference fetal weight also can be estimated. 
Measurement: 
Biparietal diameter measured on an axial plane traverses the cavum 
septum pellucidum and the thalami. The biparietal diameter should be 
measured from the outer edge of the calvarium to the inner edge of the 
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calvarium. The probe should be in perpendicular to the central axis of the 
head. 
 
Figure 30: Measurement of BPD 
 
 
Figure 31: Sonographic measurement of BPD 
 
The factors which are influencing biparietal diameter are multiple 
pregnancy, breech presentation, abnormalities in head shape. 
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Femur length 
Femur length is one of the important, reliable, basic parameter for 
estimating gestational age. Along with other parameters it is used for 
estimating fetal weight.  
Measurement: 
Femur length must be measured in the horizontal plane and shadows must 
be equal for both ends 
 
Figure 32: Sonographic measurement of FL 
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Abdominal circumference 
Abdominal circumference is one of the important, basic, most reliable 
parameter for estimating gestational age. Along with other parameters 
fetal weight can be calculated.  
Measurement: 
Abdominal circumference should be in circular shape. It should include 
the stomach, umbilical vein with portal section and cross section of spine 
along with its 3 ossification centres 
 
Figure 33: Measurement of AC 
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Figure 34: Sonographic measurement of AC 
 
Large abdominal circumference may be seen in macrosomia, maternal 
diabetes mellitus 
Head circumference 
Head circumference is one of the important, basic, reliable parameters for 
estimating gestational age. Along with other parameters it can be used for 
estimating fetal weight. 
Measurement: 
Head circumference must be measured around the outer table of the 
calvarium. It should be measured on an axial plane traverses the cavum 
septum pellucidum and the thalami. The probe should be in perpendicular 
to the central axis of the head. 
 
51 
 
 
Figure 35: Sonographic measurement of HC 
Uses of gestational age 
 For estimating expected date of delivery 
 For estimating fetal viability 
 For assessing prenatal development  
 For estimating the results of prenatal tests 
 For classification of birth [preterm, term, post term] 
 For classification of stillbirths, infant deaths 
 For calculating many risk factors after birth [post natally] 
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MATERIALS AND METHODS 
SOURCE OF DATA: 
The study included 100 normal third trimester antenatal women 
attending antenatal clinic at the department of obstetrics and 
gynaecology, at COIMBATORE MEDICAL COLLEGE HOSPITAL, 
Coimbatore during the period of study from July 2016 to September 2017 
                             The dissertation studies the placental thickness by 
transabdominal ultrasound and assesses the placental thickness. The 
inclusion and exclusion criteria of this dissertation are  
INCLUSION CRETERIA: 
 The normal singleton third trimester antenatal women 28 to 40 
weeks 
 History of regular menstruation 
 Known last menstrual period 
EXCLUSION CRETERIA: 
 Maternal Diseases: 
o Hypertensive disorders 
o Diabetes mellitus 
o Anaemia 
 Intra uterine growth restriction 
 Multiple pregnancy 
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 Fetal anomalies 
 Irregular menstruation 
 Last menstruation period not known 
 Placenta previa 
 Placental abnormalities like bilobate placenta, succrntriate lobe, 
placenta membraneca 
 Abnormal insertion of umbilical cord like velamentous placenta 
and bottledore placenta 
 Poor visualization of the placenta 
THE TIMING OF THE STUDY: 
The study was performed from 28 weeks to 40 weeks of gestation. 
STUDY DESIGN: 
Cross sectional study 
THE ULTRSOUND AND TRANDUCER: 
 Sonoscape SSI5000 ultrasound system was used for 
ultrasonographic examination. 3.5MHz transducer was used for the 
examination. 
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Figure 36: Sonoscape SSI5000 ultrasound and transducer 
                
THE MEASUREMENT OF PLACENTAL THICKNESS IN 
ULTRASOUND: 
 
The patient was scanned in the supine position with a moderately 
distended bladder. The ultrasonographic gel was applied over the probe 
and it was placed on the patient’s abdomen 
 First amniotic fluid index was measured to rule out 
oligohydramnios and polyhydramnios. Placental thickness measured after 
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measuring the biparietal diameter, femur length, abdominal 
circumference. 
 Placental thickness is measured at the level of the umbilical cord 
insertion in millimetre. 
For the measurement of the placental thickness it is very important to find 
the site of the insertion of the umblicial cord. The site of insertion of 
umblicial cord is mostly in the central part of the placenta. The distance 
between the echogenic chorionic plate to the placental myometrial 
interface is considered as the placental thickness. Also, the measurement 
should be done only when the uterus is in relaxed stage and not during 
uterine contractions. Factors which influence the thickness of the placenta 
are the amount of maternal blood, placental tissue and the amount of fetal 
blood. It is very important for identifying the two edges of the placenta in 
the sonographic field. After identification of the cord insertion site, a 
straight line should be drawn from the cord insertion site to the placental 
maternal surface. Placental thickness should be measured perpendicular 
to uterine wall. 
 The dissertation studies the ultrasonographic measurement of 
placental thickness in advanced gestational age and the correlation of 
placental thickness with gestational age. 
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Figure 37: Sonographic measurement of placental thickness 
UW-uterine wall 
P- placenta 
PT-placental thickness 
PI- point of insertion of umbilical cord 
C-cord 
AF- amniotic fluid 
F- fetus 
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STATISTICAL ANALYSIS 
 STUDY DESIGN:  
A prospective cross-sectional study consisting of 100 third trimester 
antenatal women 
STATISTICAL METHODS: 
 For every gestational age, mean values of placental thickness and 
its standard deviation were calculated from 28 weeks to 40 weeks. 
Correlation analysis has been carried out for assessing the relationship 
between the placental thickness in millimetre and gestational age in 
weeks 
STATISTICAL SOFTWARE: 
 The statistical software which was used for analysis of the data was 
SPSS [statistical package for social sciences] version 15. 
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RESULTS 
Age distribution:  
This study was done for 100 third trimester antenatal women. The age of 
the study group varies from 19 to 34. The average age of the study group 
is 25 years. The age distribution of the study group is given in the table-1. 
Table 1: Age distribution of study group 
AGE (IN YEARS) NO OF PATIENTS PERCENTAGE 
< 20 4 4% 
21-25 48 48% 
26-30 42 42% 
> 30 6 6% 
 
Most of the women in the study group were in the age of 20 to 30 
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Chart 1: Age Distribution 
48% OF Antenatal women were in the age group of 21 to 25 
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Parity distribution: 
43% of the patients in the study group were second gravida and 30% 
were in third gravida 
Table 2: parity distribution 
PARITY NO OF PATIENTS PERCENTAGE 
PRIMI 27 27% 
GRAVIDA 2 43 43% 
GRAVIDA 3 30 30% 
 
 
Chart 2: Parity Distribution 
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Gestational age distribution: 
 The table 3: shows the gestational age distribution based on the LMP. Of 
100 third trimester antenatal women in the study group, 15% of the 
women were in the 34 weeks of gestation.  
 
Table 3: Gestational age distribution 
BASED ON LMP 
GESTATIONAL AGE NO OF PATIENTS PERCENTAGE 
28 WEEKS 1 1% 
29 WEEKS 2 2% 
30 WEEKS 7 7% 
31 WEEKS 4 4% 
32 WEEKS 12 12% 
33 WEEKS 10 10% 
34 WEEKS 15 15% 
35 WEEKS 11 11% 
36 WEEKS 14 14% 
37 WEEKS 11 11% 
38 WEEKS 6 6% 
39 WEEKS 6 6% 
40 WEEKS 1 1% 
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Chart 3: Gestational Age Distribution 
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Placental thickness distribution: 
Table 4: Placental Thickness at Various Gestational Age 
PLACENTAL THICKNESS 
GESTATIONAL AGE MEAN SD 
28 WEEKS 34.9 0 
29 WEEKS 35.2 1.99 
30 WEEKS 36.02 1.05 
31 WEEKS 36.69 0.07 
32 WEEKS 37.52 0.89 
33 WEEKS 38.25 0.64 
34 WEEKS 38.85 0.4 
35 WEEKS 39.23 0.65 
36 WEEKS 39.66 0.44 
37 WEEKS 40.4 0.91 
38 WEEKS 41.5 1.19 
39 WEEKS 42.83 1.33 
40 WEEKS 43.41 0 
      
P VALUE 
SIGNIFICANT 
ANOVA 
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Table 4 shows the mean placental thickness and its standard deviation 
according to the gestational age. 
From this table, it shows that when the gestational age increases from 28 
weeks to 40 weeks, the placental thickness also increases from 34.9mm to 
43.4mm. 
According this table there is a linear relationship between the gestational 
age and placental thickness. 
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Chart 4: Mean Placental Thickness With Gestational Age 
 
Mean placental thickness gradually increases according to the gestational 
age from 28 to 40 weeks 
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Chart 5: Placental Thickness Vs Gestational Age 
This chart 5 shows that there is a linear relationship between the placental 
thickness and the gestational age 
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Chart 6: Placental Thickness Vs Biparietal Diameter 
 
This chart 6 shows the relationship between the placental thickness with 
biparietal diameter. Placental thickness increases as BPD also increases. 
So, this can be used when there is difficult for measuring BPD like 
abnormal fetal head, hydrocephalus, abnormal fetal position 
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Chart 7: Placental thickness Vs Femur length 
This chart 7 shows the relationship between the placental thickness with 
femur length. Placental thickness increases as femur length also 
increases. It can be used when there is difficult for measuring femur 
length and short femur bone 
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Chart 8: Placental thickness Vs Abdominal circumference 
This chart 8 shows the relationship between the placental thickness and 
abdominal circumference. Placental thickness increases as the abdominal 
circumference increases. So, this can be used when there is any 
sonographic difficult for measuring abdominal circumference. 
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Table 5: Pearson correlation 
Correlations 
  GA FL BPD AC PT 
PT Pearson 
Correlation 
.915** .896** .844** .896** 1 
Sig. (2-tailed) .000 .000 .000 .000   
**. Correlation is significant at the 0.01 level (2-tailed). 
 
Table 5 shows there is a strong relationship present between the placental 
thickness and gestational age. r value is 0.915 and the P value less than 
0.01 
This table also shows the relationship between the placental thickness and 
other parameters [FL, BPD, AC]. Pearson correlation showed that 
placental thickness has a strong correlation with other parameters [FL, 
BPD, AC] 
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DISCUSSION 
Usually during obstetric ultrasound examination, the placenta was 
examined only for its location and position. But nowadays due to detailed 
ultrasonography, we can detect the morphological changes of the placenta 
as the placenta matures. As the gestational age advances the placental 
thickness also increases gradually.so abnormal thick or thin placenta 
should be evaluated and correlated with other parameters for the 
pregnancy duration estimation 
The measurement of placental thickness in ultrasound has been 
described early. For every week of gestational age, we can define the 
normal placental thickness measurement. So, we can determine the 
placental thickness whether it is normal or abnormal. 
This study described the measurement of placental thickness and 
the correlation of placental thickness with gestational age. This study 
showed that the placental thickness increases gradually with the 
advancing gestational age during 28 weeks to 40 weeks. 
Karthikeyan et al concluded that the placental thickness is a good 
predictor for estimating gestational age. The maximum placental 
thickness in 38 weeks is 42.2 mm and the mean placental thickness in 
third trimester is 35.8 mm 
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Mital and Hooja P et al also studied that placental thickness coincides 
with gestational age from 22 weeks to 35 weeks of gestation 
Tiwari et al [2013] observed that placental thickness gradually increased 
from 15 weeks that is 11 mm to 39 weeks of gestation that is 36.3 mm 
Anupama Jain et al concluded that there is a correlation between the 
placental thickness and gestational age. From 27 weeks to 35 weeks the 
placental thickness in millimetre almost matched with gestational age in 
weeks 
Ohagwu et al concluded that placental thickness is an important 
parameter for estimating gestational age. The maximum placental 
thickness is 45.1 mm in 39 weeks of gestation 
Mumal Nagawani et al reported that placental thickness gradually 
increased upto 38 weeks of gestation. 
Grannum et al also studied that placental thickness will be increased upto 
33 weeks of gestation after that placental thickness gradually decreased. 
Anna et al observed that placental position also should be considered for 
determining gestational age. They studied that posterior and fundal 
placenta is thicker than anterior placenta 
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 SIGNIFICANT OF PLACENTAL SIZE 
Abnormal changes in placental thickness will indicate the 
abnormalities of fetus and some maternal diseases. 
Thin placenta is a marker for severe intra uterine growth restriction, 
chromosomal abnormalities, small for dates fetus. Thin placenta is also 
seen in pre-eclampsia and severe intra uterine infection. 
Thick placenta is a marker for maternal diabetes mellitus, severe intra 
uterine infection, and hydrops fetalis. Thick placenta is also associated 
with some fetal anomalies, increased perinatal risk and mortality 
Accuracy of placental thickness measurement 
To obtain an accurate measurement of placental thickness, we should 
identify the placental myometrial interface. If the placenta is anterior in 
position, it is essential for keeping correct position of the transducer. If 
the placenta is in posterior, acquisition of images is must for identifying 
the placental region. 
  Focal myometrial thickening will give false image for measuring 
placental thickness. So, for measurement of placental thickness, 
identification of placental myometrial interface is very important. When 
there is any uterine contraction measurement of placental thickness will 
be altered. 
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LIMITATIONS OF STUDY 
In this study the measurement of placental thickness has been taken with 
many individuals. So the true growth of placenta could not be seen. The 
serial measurements of placental thickness in same individual should be 
taken for identifying the true growth of the placenta 
 Single dimension ultrasonography is used for this study. Because 
of this the accuracy of placental thickness measurement is less when 
compared to the 3-dimensional sonography. But the availability of 3D 
USG is rare and taking measurements are time consuming and costly 
 The placental thickness might be different in different races. The 
growth of placenta is also different for different races. 
If the placenta is in posterior position, it is difficult for identifying cord 
insertion site even in normal term pregnancies. 
Accuracy of placental thickness measurement will be difficult if the 
images taken oblique through the placenta or if the images taken too near 
the periphery of the placenta 
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SUMMARY 
 
The measurement of placental thickness in ultrasound at the level of the 
umbilical cord insertion is very easy technique. With the placental 
thickness measurement, not only we can detect the gestational age but 
also, we can detect the maternal diseases and fetal abnormalities. 
There is a linear relationship between the placental thickness and the 
gestational age in weeks especially during third trimester. So, placental 
thickness can be taken as an additional parameter for estimating 
gestational age especially when LMP was not known. 
Placental thickness also has a linear relationship with other parameters- 
BPD, FL, and AC. So, if any difficulty for measuring these parameters, 
placental thickness can be used as an alternative indicator for estimating 
gestational age. 
For finding any abnormalities in fetal development, placental thickness 
can be used as a one of the important parameters. Depending upon the 
fetal abnormalities the thickness of the placenta might vary. In case of 
IUGR, the placenta appears to be thinner and in case of Hydrops fetalis 
the placenta appears thicker than normal  
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CONCLUSION 
 
Placental thickness increases with increase in gestational age. Mainly 
during the third trimester there is a gradual increase in thickness of 
placenta with increases in gestation age. From this study it is noticed that 
there is a linear relationship between placental thickness and gestation 
age. Also, it is noticed that there is a linear relationship between placental 
thickness and other fetal parameters like BPD, femur length and 
abdominal circumference. 
Hence for estimating gestational age, the thickness of placenta can be 
used as an additional parameter along with Biparietal diameter, femur 
length and abdominal circumference. Abnormal placental thickness with 
respect to a given gestational age can be an indicating factor for fetal 
abnormalities and maternal diseases. 
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PROFORMA 
Name: 
Age:  
OP Number: 
Occupation: 
Parity: 
Height: 
Weight: 
BMI: 
LMP: 
Gestational age by LMP: 
 
Ultrasonographic Measurement: 
 BPD: 
 FL: 
 AC: 
 PT: 
 
 
 
xg;g[jy; gotk; 
ெபயƫ: 
பாலின: 
வய¢: 
«கவƬ: 
        அர ேகாைவ ம¯{¢வt கµƬய மக~ேப² ம¯{¢வ ¢ைறய 
பyட பய´ மாணவ கி நி{யா பƬய தƫசின அவƫக ேமெகா¶ 
"நxtெகாய} தமைன ைவ{¢ க¯வ உள ழ|ைதய} ப¯வ 
கால{ைத கணtகிட" றி{த ஆவ ெச«ைற ம² அைன{¢ 
வபரuகைள­ ேகyt ெகாz என¢ ச|ேதகuகைள ெதளº~ப{திt 
ெகாzேட} எ}பைத ெதƬவ{¢t ெகாகிேற}. 
நா} இ|த ஆவ «¸ சமத{¢ட}, ய சி|தைன­ட§ கல|¢ 
ெகாள சமதிtகிேற}. 
இ|த ஆவ எ}§ைடய அைன{¢ வபரuக பா¢காtக~பவ¢ட} 
இத} «ºக ஆவதழி ெவளயட~பவதி ஆyேசபைன இைல 
எ}பைத ெதƬவ{¢t ெகாகிேற}. எ|த ேநர{தி´ இ|த ஆவலி¯|¢ 
நா} வலகிt ெகாள எனt உƬைம உz எ}பைத­ அறிேவ} 
 
ைகெயா~ப/ேரைக 
இட: 
நா: 
 
 
MASTER CHART 
S:NO Age OP. No 
Gestational 
Age by LMP 
(weeks) 
FL 
(mm) 
FL 
(weeks) 
BPD 
(mm) 
BPD 
(weeks) 
AC 
[mm] 
AC 
(weeks) 
Placental 
thickness 
(mm) Parity 
1 25 82518 32 62.45 32 82.33 32 286 33 36.33 PRIMI 
2 23 83138 29 53.1 28 79.44 28 247 29 33.88 G2P1L1 
3 27 80018 34 68.84 35 86.38 35 305 34 38.5 G2A1 
4 32 81127 33 65.6 34 84.88 33 289 33 37.78 G3P2L2 
5 28 81019 30 59.65 31 81.66 30 257 31 35.6 G3P2L3 
6 29 79138 37 70.56 36 92.11 38 332 34 39.67 G3P2L4 
7 23 79135 36 70.18 36 90.21 36 324 37 39.44 G3P2L1 
8 24 80125 35 65.94 34 84.77 35 309 34 38.79 PRIMI 
 
 
9 27 81222 36 70.18 36 90.23 36 324 37 39.6 G2P1L1 
10 23 80121 34 64.84 33 85.39 34 305 34 37.6 G3A2 
11 24 75125 38 74.86 38 92.37 39 337 38 42.5 G2A1 
12 27 82001 35 70.14 36 85.27 34 309 35 39.5 PRIMI 
13 27 82221 32 61.45 31 84.97 33 286 32 36.55 PRIMI 
14 25 82214 39 76.99 39 93.77 40 353 39 43.77 G2P1L1 
15 23 81158 35 68.94 35 85.08 34 309 35 38.47 G2P1L1 
16 22 80205 33 64.62 33 84.77 33 289 32 37.57 G2P1L0 
17 24 81115 34 64.88 33 85.79 34 305 33 38.55 PRIMI 
18 20 80124 36 68.06 35 86.94 35 324 36 39.8 G2P1L1 
19 22 81215 37 71.98 37 91.45 36 332 37 40.12 PRIMI 
20 23 82005 34 65.44 34 85.87 34 305 33 38.4 G2P1L1 
 
 
21 24 88177 35 68.17 35 85.67 34 309 34 39.76 G2A1 
22 28 75125 38 74.16 38 92.89 38 337 37 41.44 G3P2L2 
23 25 70012 37 72.44 37 91.89 36 332 36 40.89 G3P2L3 
24 25 71255 34 65.11 34 86.67 35 305 35 38.49 G3P2L4 
25 26 82315 32 61.79 32 82.85 33 286 32 36.76 G3P2L1 
26 27 79334 30 60.79 31 81.92 31 255 32 34.6 PRIMI 
27 26 78888 37 72.32 37 91.47 37 332 38 41.78 G2P1L1 
28 23 81335 34 65.55 34 85.79 34 305 33 38.89 G3A2 
29 30 70445 34 68.11 35 85.65 34 304 33 38.9 G2A1 
30 31 79554 35 71.77 36 90.66 36 309 37 40.34 PRIMI 
31 21 81234 36 71.44 36 90.86 36 324 36 40.4 PRIMI 
32 28 70003 35 68.88 35 87.52 35 309 35 38.44 G2P1L1 
 
 
33 25 77599 31 60.58 31 81.88 31 268 32 36.8 G2P1L1 
34 23 85110 36 72.85 37 91.9 37 322 37 39.5 G2P1L0 
35 27 88660 37 71.77 36 90.21 36 332 35 39.63 PRIMI 
36 29 82410 33 64.84 33 84.78 34 289 34 38.5 G2P1L1 
37 24 76008 37 72.44 37 91.23 37 332 37 40.98 PRIMI 
38 27 89115 37 74.49 38 92.49 38 333 38 41.79 G2P1L1 
39 24 86018 32 64.6 33 82.21 33 286 33 38.55 G2A1 
40 23 76490 39 76.92 39 93.83 40 353 39 42.57 G3P2L2 
41 22 65109 33 64.19 33 82.66 33 288 34 38.9 G3P2L3 
42 29 75002 33 62.21 32 82.01 33 289 33 38.97 G3P2L4 
43 34 68884 37 71.39 36 90.86 36 332 37 41.38 G3P2L1 
44 26 85630 33 64.39 33 82.29 33 289 34 38.76 PRIMI 
 
 
45 25 81110 34 69.67 35 87.66 35 305 34 38.5 G2P1L1 
46 25 79933 31 59.45 31 81.13 30 268 29 36.66 G3A2 
47 27 85022 29 59.11 30 80.87 30 247 30 36.7 G2A1 
48 24 89273 32 64.78 33 82.34 33 286 33 37.88 PRIMI 
49 29 89120 36 71.24 36 90.89 36 324 37 39.59 PRIMI 
50 23 89126 38 76.69 39 93.42 39 337 40 40.87 G2P1L1 
51 21 89365 35 65.45 34 86.67 35 309 35 38.46 G2P1L1 
52 19 89450 36 71.89 36 90.84 36 324 37 39.65 G2P1L0 
53 28 89333 38 74.59 38 92.55 39 337 40 42.88 PRIMI 
54 28 89302 33 64.78 33 82.33 33 287 34 38.9 G2P1L1 
55 34 86590 35 68.8 35 87.45 35 308 36 39.4 PRIMI 
56 28 86602 32 62.56 32 83.55 33 286 33 38.12 G2P1L1 
 
 
57 27 86607 36 71.7 36 90.56 36 322 36 38.77 G2A1 
58 26 86615 34 69.4 35 86.35 35 305 36 38.2 G3P2L2 
59 25 86620 33 64.7 33 82.97 33 289 34 37.13 G3P2L3 
60 26 86630 30 60.7 31 83.55 30 255 31 35.4 G3P2L4 
61 23 86624 38 72.5 37 90.67 37 337 37 39.56 G3P2L1 
62 25 86628 28 58.34 28 80.12 28 237 29 36.3 PRIMI 
63 26 86635 32 62.3 32 82.5 32 286 31 35.7 G2P1L1 
29 27 86634 36 71.8 36 90.44 36 324 37 39.89 G3A2 
65 30 86637 34 65.5 34 88.12 35 305 35 38.65 G2A1 
66 28 86640 39 76.8 39 92.89 39 353 39 41.37 PRIMI 
67 31 86645 32 62.89 32 82.98 32 286 33 37.5 PRIMI 
68 30 87544 36 72.69 37 90.65 36 322 37 39.66 G2P1L1 
 
 
69 25 87550 36 71.55 36 92.12 38 324 37 39.72 G2P1L1 
70 24 85230 30 60.5 30 79.73 29 255 30 37.24 G2P1L0 
71 27 85105 35 71.86 36 90.77 36 309 37 39.77 PRIMI 
72 25 85730 39 78.66 40 91.88 38 353 38 40.71 G2P1L1 
73 23 86690 32 62.88 32 83.11 33 286 31 36.11 PRIMI 
74 29 83215 37 74.98 38 91.36 37 332 38 39.35 G2P1L1 
75 28 86221 32 64.98 33 81.85 31 286 33 37.66 G2A1 
76 27 86120 33 65.75 34 81.57 31 287 34 38.11 G3P2L2 
77 23 86693 31 62.73 32 82.97 32 268 32 36.62 G3P2L3 
78 22 87702 30 62.51 32 81.93 31 255 31 35.92 G3P2L4 
79 21 87122 37 72.69 37 90.76 36 332 37 39.76 G3P2L1 
80 29 86666 34 68.11 35 82.51 32 305 33 38.56 PRIMI 
 
 
81 27 76589 34 64.56 33 90.75 36 304 37 38.95 G2P1L1 
82 22 76031 39 76.65 39 92.55 39 353 40 42.99 G3A2 
83 20 77334 35 65.61 34 90.9 36 304 37 39.71 G2A1 
84 27 76540 36 70.77 36 91.44 37 324 38 39.39 PRIMI 
85 24 76542 34 68.98 35 85.63 34 305 35 38.85 PRIMI 
86 25 83226 39 76.77 39 93.41 40 353 40 42.9 G2P1L1 
87 22 76544 35 65.38 34 85.62 34 309 36 38.9 G2P1L1 
88 27 87655 31 62.11 32 84.55 33 268 32 36.7 G2P1L0 
89 23 76611 30 62.21 32 83.2 32 255 33 37.61 PRIMI 
90 20 79921 32 60.55 31 83.97 33 286 33 36.7 G2P1L1 
91 31 78800 36 72.86 37 90.7 37 324 38 40.6 PRIMI 
92 29 77666 34 64.77 34 86.44 35 305 32 37.8 G2P1L1 
 
 
93 24 77772 37 72.93 37 92 38 332 38 39.76 G2A1 
94 23 75531 34 70.44 36 86.57 35 305 36 38.02 G3P2L2 
95 28 73192 32 60.52 31 81.86 31 287 32 36.4 G3P2L3 
96 25 70044 38 76.89 39 91.66 37 337 39 41.76 G3P2L4 
97 26 84111 40 76.85 39 92.98 40 357 38 43.41 G3P2L1 
98 24 86322 36 72.66 37 91.43 37 324 37 39.31 PRIMI 
99 30 84901 33 65.55 34 86.54 35 289 34 37.89 G2P1L1 
100 24 80333 30 62.31 32 84.32 33 255 34 35.8 G3A2 
 
 
